Attorney's Docket No. P2610-713 
Application No. 09/680,990 

Page 2 

AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (Currently Amended) A method for real time transmission of 
informat i on frame-based content between a network server and a network client 
comprising the steps of: 

transm i tting succ e ssivo classifying individual packets of said content from said 
s e rv e r to a retransmit modu l o as either a frame packet that contains information for 
reconstructing an entire frame of said content or a differential packet that contains 
changes to a frame: 

assigning at sa i d r e transm i t modu l o to each of said packets a sequence 
number and a first timer for retransmission retention, wherein the duration of the 
timers for frame packets is longer than for differential packets : 

d e signat i ng said pack e t as ei th e r on e of a fram e pack e t and a diff e r e ntial 
pack e t bas e d upon th e cont e nt of said packet; 

transmitting furth e r each of said packets from sa i d r e transm i t modu le to said 
network client; 

transm i tt i ng from said network c l iont to sa i d r e transm i t modu le detecting an 
acknowledgment for e ach of said one or more packets received at said network 
client; 

retransmitting from said r e transm i t modu le any of said packets upon 
e xpiration of sa i d first timer ass i gn e d th e reto pr i or to an for which no 
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acknowledgment is detected if their respective timers have not expired for sa i d any 
on e of sa i d pack e ts b ei ng r e c ei v e d bas e d upon sa i d d e s i gnat i on of tho pack e t ; and 

r e mov i ng from sa i d r e transm i t modu l o any of said packets upon an 
occurr e nc e of a pr e d e t e rm i n e d e v e nt pr i or to an acknow le dgm e nt for sa i d any of sa i d 
packets b ei ng rece i ved basod upon sa i d des i gnation terminating the retention of 
each packet whose timer has expired, wherein differential packets are removed 
more frequently than frame packets in order to ensure that critical information is not 
lost when an acknowledgment is not r e c ei v e d detected . 

2. (Canceled) 

3. (Currently Amended) A method as set forth in Claim 1 further 
comprising r e mov i ng from sa i d r e transm i t modu le terminating the retention of any of 
said packets upon detecting said acknowledgment for said any efte of said packets 
b e ing r e c ei v e d prior to expiration of said fifst timer. 

4. (Original) A method as set forth in Claim 1 further comprising 
placing said acknowledgment for differing ones of said packets into a coalesced 
acknowledgment. 

5. (Currently Amended) A method as set forth in Claim 1 further 
comprising: 

maintaining the bandwidth of sai^ successively transmitted packets to the 
lesser of a congestion window initially determined to be maximum segment size and 
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a client window size no greater than the size of a U DP socket input buffer at said 
client. 

6. (Original) A method as set forth in Claim 5 wherein said congestion 
window is increased by the size of each packet for which an acknowledgment is 
received. 

7. (Original) A method as set forth in Claim 6 wherein said congestion 
window is increased until said congestion window exceeds a predetermined 
threshold, and increases thereafter by said maximum segment size for each 
acknowledgment received. 

8. (Original) A method as set forth in Claim 7 wherein said threshold is 
determined by a window size that is last known to be error free in receipt of said 
successively transmitted packets. 

9. (Original) A method as set forth in Claim 7 wherein said threshold 
is. upon retransmitting of any of said packets, set to the greater of V'z. of the current 
congestion window size or maximum segment size. 

10. (Original) A method as set forth in Claim 9 wherein said congestion 
window is reset to said maximum segment size. 

11-20. (Canceled) 
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21 . (Currently Amended) A network for real time transmission of 
i nformat i on frame-based content between a network sen/er and a network client 
comprising the steps of: 

means for transm i tt i ng succ e ssiv e classifying individual packets of said 
content from sa i d s e rv e r to a r e transmit modu le as either a frame packet that 
contains information for reconstructing an entire frame of said content or a 
differential packet that contains changes to a frame : 

means for assigning at said r e transmit modulo to each of said packets a 
sequence number and a fifst timer for retransmission retention, wherein the duration 
of the timers for frame packets is longer than for differential packets : 

means for d e s i gnat i ng sa i d pack e t as ei th e r on e of a fram e packet and a 
diff e r e ntia l pack e t based upon th e cont e nt of sa i d pack e t; 

means for transmitting furth e r each of said packets from said r e transmit 
modu le to said network client; 

means for transmitt i ng from said network c l i e nt to sa i d r e transm i t modu le 
detecting an acknowledgment for oach of sa i d one or more packets received at said 
network client; 

means for retransmitting from sa i d retransm i t modu l o any of said packets 
upon expirat i on of sa i d f i rst t i m e r assign e d th e r e to pr i or to an for which no 
acknowledgment is detected if their respective timers have not expired for said any 
on e of said packets b ei ng rec ei v e d based upon sa i d d e s i gnat i on of th e pack e t ; and 

means for r e mov i ng from sa i d r e transmit modu l o any of said packets upon an 
occurronc e of a pred e t e rm i n e d e v e nt pr i or to an acknow le dgm e nt for sa i d any of sa i d 
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pack e ts b e ing r e c ei v e d bas e d upon said d e s i gnat i on ternninatinq the retention of 
each packet whose timer lias expired, wherein differential packets are removed 
more frequently than frame packets in order to ensure that critical information is not 
lost when an acknowledgment is not r e c ei v e d detected . 

22. (Canceled) 

23. (Currently Amended) A network as set forth in Claim 21 further 
comprising means for r e moving from sa i d r e transm i t modul e terminating the 
retention of any of said packets upon detecting said acknowledgment for said any 
eF»e of said packets b ei ng r e c ei v e d prior to expiration of said fifst timer. 

24. (Original) A network as set forth in Claim 21 further comprising 
means for placing said acknowledgment for differing ones of said packets into a 
coalesced acknowledgment. 

25. (Currently Amended) A network as set forth in Claim 21 further 
comprising: 

means for maintaining the bandwidth of said successively transmitted packets 
to the lesser of a congestion window initially determined to be maximum segment 
size and a client window size no greater than the size of a UDP socket input buffer at 
said client. 
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26. (Original) A network as set forth in Claim 25 wherein said 
congestion window is increased by the size of each packet for which an 
acknowledgment is received. 

27. (Original) A network as set forth in Claim 26 wherein said 
congestion window is increased until said congestion window exceeds a 
predetermined threshold, and increases thereafter by said maximum segment size 
for each acknowledgment received. 

28. (Original) A network as set forth in Claim 27 wherein said threshold 
is determined by a window size that is last known to be error free in receipt of said 
successively transmitted packets. 

29. (Original) A network as set forth in Claim 27 wherein said threshold 
is, upon retransmitting of any of said packets, set to the greater of V2 of the current 
congestion window size or maximum segment size. 

30. (Original) A network as set forth in claim 29 wherein said 
congestion window is reset to said maximum segment size. 

31-40. (Canceled) 
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41 . (Currently Amended) A computer readable medium containing a 
program which implements a procedure for real time transmission of i nformat i on 
frame-based content between a network server and a network client comprising: 

transm i tt i ng succ e ssiv e classifying individual packets of said content from said 
s e rv e r to a r e transm i t modu le as either a frame packet that contains information for 
reconstructing an entire frame of said content or a differential packet that contains 
changes to a frame; 

assigning at said r e transm i t modu le to each of said packets a sequence 
number and a fifst timer for retransmission retention, wherein the duration of the 
timers for frame packets is longer than for differential packets : 

d e s i gnat i ng sa i d pack o t as ei th e r on e of a frame packet and a d i ff e r e ntia l 
pack e t bas e d upon th e cont e nt of sa i d pack e t; 

transmitting furth e r each of said packets from sa i d r e transmit modu le to said 
network client; 

transm i tt i ng from sa i d n e twork c li ent to said retransm i t modu l o detecting an 
acknowledgment for e ach of sa i d one or more packets received at said network 
client; 

retransmitting from sa i d r e transm i t modu le any of said packets upon 
e xp i ration of sa i d f i rst timor ass i gned thoroto prior to an for which no 
acknowledgment is detected if their respective timers have not expired for said any 
on e of said pack e ts b ei ng r e c e iv e d bas e d upon sa i d d e signat i on of th e packet ; and 

remov i ng from said r e transm i t modu l o any of sa i d packets upon an 
occurr e nc e of a pred e t e rm i n e d e v e nt pr i or to an acknow le dgm e nt for said any of said 
pack e ts b ei ng r e c ei v e d bas e d upon sa i d d e s i gnat i on terminating the retention of 
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each packet whose timer has expired, wherein differential packets are removed 
more frequently than frame packets in order to ensure that critical information is not 
lost when an acknowledgment is not r e c e iv e d detected . 

42. (Canceled) 

43. (Currently Amended) A computer readable medium as set forth in 
Claim 41 further comprising r e moving from said r e transm i t modul e terminating the 
retention of any of said packets upon detecting said acknowledgment for said any 
one of said packets bo i ng roco i vod prior to expiration of said fifst timer. 

44. (Original) A computer readable medium as set forth in Claim 41 
further comprising placing said acknowledgment for differing ones of said packets 
into a coalesced acknowledgment. 

45. (Currently Amended) A computer readable medium as set forth in 
Claim 41 further comprising: 

maintaining the bandwidth of sai4 successively transmitted packets to the 
lesser of a congestion window initially determined to be maximum segment size and 
a client window size no greater than the size of a UDP socket input buffer at said 
client. 
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46. (Original) A computer readable medium as set forth in Claim 45 
wherein said congestion window is increased by the size of each packet for which an 
acknowledgment is received. 

47. (Original) A computer readable medium as set forth in Claim 46 
wherein said congestion window is increased until said congestion window exceeds 
a predetermined threshold, and increases thereafter by said maximum segment size 
for each acknowledgment received. 

48. (Original) A computer readable medium as set forth in Claim 47 
wherein said threshold is determined by a window size that is last known to be error 
free in receipt of said successively transmitted packets. 

49. (Original) A computer readable medium as set forth in Claim 47 
wherein said threshold is, upon retransmitting of any of said packets, set to the 
greater of of the current congestion window size or maximum segment size. 

50. (Original) A computer readable medium as set forth in Claim 49 
wherein said congestion window is reset to said maximum segment size. 

51-60. (Canceled) 

61 . (Currently Amended) A computer network comprising: 



VA 724514.1 



Attorney's Docket No. P2610-713 
Application No. 09/680,990 
Page 1 1 

a server operative to send successive packets of frame-based content into 
said network; 

a network client which receives said packets from said network; 

a retransmit module responsive to said packets sent by said server to assign 
to each of said packets a sequence number and a fifst timer for retention by said 
module and to designate said packet as one of a frame packet and a differential 
packet based upon th e cont e nt of whether said packet contains information for 
reconstructing an entire frame of said content , said transm i t modu le furth e r 
transm i tt i ng e ach of sa i d packets i nto sa i d n e twork, said network client further 
transmitting to said retransmit module an acknowledgment for e ach of sa i d one or 
more packets received at said network client, said retransmit module furth e r 
retransmitting any of sa i d selected packets upon exp i rat i on of sa i d first t i mor 
ass i gn e d th e r e to prior to in the absence of an acknowledgment for said any on e of 
sa44 selected packets bo i ng roco i vod , and 

said retransmit module further removing any of said packets upon expiration 
of said s e cond timer assigned thereto wherein said differential packets are removed 
mor e fr e qu e ntly after a shorter time period than frame packets in order to ensure that 
critical information is not lost when an acknowledgment is not received. 

62. (Canceled) 

63. (Currently Amended) A network as set forth in Claim 61 wherein said 
retransmit module removes any of said packets upon sai^ receipt of an 
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acknowledgment for sa i d any on e of said packets being roce i vod prior to expiration 
of said fffst timer. 

64. (Original) A network as set forth in Claim 61 wherein said client is 
further adapted to place said acknowledgment for differing ones of said packets into 
a coalesced acknowledgment. 

65. (Currently Amended) A network as set forth in Claim 61 wherein said 
server further maintains a bandwidth of said successively transmitted packets to the 
lesser of a congestion window initially determined to be maximum segment size and 
a client window size no greater than the size of a UDP socket input buffer at said 
client. 

66. (Original) A network as set forth in Claim 65 wherein said 
congestion window is increased by the size of each packet for which an 
acknowledgment is received. 

67. (Original) A network as set forth in Claim 66 wherein said 
congestion window is increased until said congestion window exceeds a 
predetermined threshold, and increases thereafter by said maximum segment size 
for each acknowledgment received. 
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68. (Original) A network as set forth in Claim 67 wherein said threshold 
is determined by a window size that is last known to be error free in receipt of said 
successively transmitted packets. 

69. (Original) A network as set forth in Claim 67 wherein said threshold 
is, upon retransmitting of any of said packets, set to the greater of Vz of the current 
congestion window size or maximum segment size. 

70. (Original) A network as set forth in Claim 69 wherein said 
congestion window is reset to said maximum segment size. 

71-80. (Canceled) 

81 . (New) A method for real time transmission of information content from 
a sender to a receiver over a network, comprising the following steps: 

defining an initial size for a congestion window that establishes a number of 
successive packets of information that can be transmitted by said sender without 
acknowledgment from the receiver; 

transmitting the number of packets established by the congestion window; 

upon detecting acknowledgment of a packet from the receiver, increasing the 
size of the congestion window by the size of the acknowledged packet; and 

continuing to increase the size of the congestion window by the size of an 
acknowledged packet for each detected acknowledgment until an established 
threshold is reached. 
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82. (New) The method of claim 81 including the step of further continuing 
to increase the size of the congestion window by a maximum segment size after said 
threshold is reached for each received window of acknowledgment. 

83. (New) The method of claim 82 including the step of limiting the size of 
the congestion window to a maximum window size established by the receiver. 

84. (New) The method of claim 81 wherein said initial size is equal to a 
maximum segment size for communication between the sender and the receiver. 

85. (New) The method of claim 81 wherein said threshold is equal to a 
window size that was last known to be error free. 

86. (New) A computer-readable medium containing a computer program 
that executes the following steps: 

defining an initial size for a congestion window that establishes a number of 
successive packets of information that can be transmitted by said sender without 
acknowledgment from the receiver; 

transmitting the number of packets established by the congestion window; 

upon detecting acknowledgment of a packet from the receiver, increasing the 
size of the congestion window by the size of the acknowledged packet; and 
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continuing to increase the size of the congestion window by the size of an 
acknowledged packet for each detected acknowledgment until an established 
threshold is reached. 

87. (New) The computer-readable medium of claim 86 including the step 
of further continuing to increase the size of the congestion window by a maximum 
segment size after said threshold is reached for each received window of 
acknowledgment. 

88. (New) The computer-readable medium of claim 87 including the step 
of limiting the size of the congestion window to a maximum window size established 
by the receiver. 

89. (New) The computer-readable medium of claim 86 wherein said initial 
size is equal to a maximum segment size for communication between the sender 
and the receiver. 

90. (New) The computer-readable medium of claim 86 wherein said 
threshold is equal to a window size that was last known to be error free. 
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